What changes drug metabolism in critically ill patients? Two preliminary studies in isolated human hepatocytes.
The metabolism of many drugs is abnormal in the critically ill patient. The causes of this are unknown, and investigation in patients is difficult. We therefore used isolated, cultured human hepatocytes to study the effects of hypoxia and induction on cytochrome P450 3A, the cytochrome responsible for the metabolism of many drugs. When hepatocytes were exposed to 5% oxygen, the amount of 3A produced, after induction with rifampicin, was five to 10 times less than the amount produced in 21% oxygen. In another study, we exposed isolated hepatocytes for 4 days to serum from five critically ill patients or from volunteers. At the end of this time, the functional ability of the hepatocytes to glucuronidate 14C progesterone was measured. Four of the five patients had a substance in their plasma that reduced the ability of the hepatocytes to glucuronidate progesterone. The nature of this substance and the reason that the serum from the fifth patient did not affect metabolism are unknown. This model is able to simulate the abnormalities which occur in critically ill patients. Further studies are needed to explain our observations and to identify the substances in the serum from critically ill patients that alter drug metabolism.